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The care of dying patients and the physician’s role
in ensuring a comfortable and dignified death are
of increasing public and professional interest.1−3
In the past concerns about end-of-life care tended
to focus on the terminal cancer patient. How-
ever, end-of-life care of patients in the intensive
care unit (ICU) has been emphasized in recent
years. Do-not-resuscitate (DNR) orders have been
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Original Article
Survey of Do-not-resuscitate Orders in Surgical
Intensive Care Units
Yu-Chen Huang,1 Sheng-Jean Huang,1,2,3 Wen-Je Ko1,2*
Background/Purpose: End-of-life decisions are always difficult and complex, especially in the surgical set-
ting. This study examines the epidemiology of do-not-resuscitate (DNR) orders, and the clinical factors in-
fluencing DNR consent. The impact of DNR on treatment and resource use in the surgical intensive-care
unit (ICU) is also assessed.
Methods: This retrospective observational study was performed at National Taiwan University Hospital, a
tertiary medical center in Taipei. A total of 14,698 patients were admitted to the surgical ICUs between
January 2003 and December 2006. Of these, 13,825 (94.1%) survived to ICU discharge and 873 (5.9%)
died. Of those that died, 278 (1.9% of total patients) went home to die due to terminal stage illness and
595 (4.0 % of total patients) died in the ICU. All mortality patients were included in this study.
Results: Yearly DNR rates were all above 65%. The average interval from ICU admission to DNR consent
remained stable at 11–13 days, but the interval from DNR consent to death increased over the study period,
from 2.0 to 3.5 days. Discussion over DNR was mainly initiated by intensivists. Multivariate logistic regression
analysis found that older age (odds ratio, 1.010; p = 0.017) was significantly associated with DNR consent.
DNR patients had longer ICU stays, lower fraction of inspired oxygen, and less inotropic infusion, dialysis,
transfusion, laboratory examination, and chest radiography, but more use of sedative drugs, analgesics, and
nutrition support at the time of death. After DNR, the use of advanced antibiotics, chest radiography, labora-
tory examination, and transfusion decreased. Inotropic infusion, however, continued to significantly increase.
Conclusion: Although DNR was common in our surgical ICU patients, this request was signed late in the
ICU course, when therapeutic options had been exhausted. Early initiation of DNR discussion should be
promoted to improve end-of-life care and reduce futile treatments in the ICU.
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advocated to enhance patient autonomy, avoid
futile medical intervention, and make death more
humane. Although studies on DNR orders and
end-of-life care have been conducted in general
medicine and medical intensive-care settings,
relatively few studies have been conducted in the
surgical intensive-care setting,4−7 especially in Asia
where traditional Oriental cultures avoid discus-
sion about death. End-of-life decisions are always
difficult and complex, but they can be especially
challenging in the surgical setting, where major
operations are part of a concerted effort to sustain
life and reverse critical illness.8 Patients in the ICU
usually receive treatments that are more aggres-
sive and are less likely to be labeled as terminal
patients, and thus requiring palliative care. The
present study was conducted to survey each as-
pect of DNR, determine the clinical factors that
influence DNR consent, and assess the impact of
DNR consent on treatment in the surgical ICU.
Materials and Methods
Data collection
This retrospective observational study was per-
formed at the National Taiwan University Hospital
(NTUH), a 2000-bed tertiary medical center with
a full range of departments.
The surgical ICU at NTUH comprises five units:
the 20-bed cardiovascular unit, the 8-bed chest
unit, the 11-bed neurosurgery unit, the 16-bed gen-
eral unit, and the 9-bed trauma unit. The ICUs
are run by a semi-closed system. There are full time
intensivists to monitor routine critical care; how-
ever, operating surgeons respond to problems re-
lated to surgery. In January 2003, the surgical ICU
began maintaining records of all surgical ICU pa-
tients who ultimately died, for quality-assurance
purposes. Data collected included the follow-
ing: (1) patient characteristics including age, sex,
religion, education, occupation, marital status,
consciousness level at ICU admission, type of op-
eration (elective or emergent), ICU admission di-
agnosis, and cause of death; (2) ICU course data
including date of ICU admission, DNR consent
status, date of death or ICU discharge, and length
of ICU stay; (3) DNR characteristics including
person who suggested DNR order, person who
signed DNR order, and content of DNR order;
and (4) treatment intensity including fraction of
inspired oxygen (FiO2), ventilator use, antibiotic
use, chest radiography, blood sampling for labo-
ratory examination, inotropic equivalent (IE),9,10
dialysis, mechanical circulatory support, nutrition,
transfusion, sedative use, analgesic use, neuromus-
cular blocking agent use at time of ICU admission,
DNR signature, and death.
A total of 14,698 patients were admitted to
the surgical ICUs at NTUH between January 2003
and December 2006. Of these, 13,825 (94.1%)
survived to ICU discharge and 873 (5.9%) died,
including 278 (1.9% of total patients) that went
home to die due to terminal stage illness and
595 (4.0% of total patients) who died in the ICU.
All dead patients were included in the study. The
local culture favored dying at home rather than
in the hospital, therefore, some families asked to
be informed when the patient’s heart was near
asystole, so that the patient could be taken home
to die. A nurse usually accompanied the patient
home with family members. Upon arriving, the
nurse withdrew the endotracheal tube and vaso-
pressor drugs. Death would ensue within minutes
to hours.
Statistical analysis
Statistical analysis was performed using SPSS ver-
sion 11.5 (SPSS Inc, Chicago, IL, USA). Normally
distributed variables were reported as mean ±
standard deviation. Means were compared using
one-way analysis of variance. Categorical data were
assessed using the χ2 test or Fisher’s exact test. A
paired t test was used to compare the means for
(1) treatment intensity at ICU admission and at
the time of DNR signature; and (2) treatment in-
tensity at the time of DNR signature and at the
time of death in patients who gave DNR consent.
The McNemar test was used to compare categori-
cal data for (1) treatment intensity at ICU admis-
sion and at the time of DNR signature; and (2)
treatment intensity at the time of DNR signature
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and at the time of death in patients who gave
DNR consent.
Results
The DNR rate, interval between ICU admission
and DNR consent, interval between DNR consent
and death, and length of ICU stay for each year dur-
ing the 4-year study period are shown in Table 1.
The DNR rates were above 65% throughout the
study period. DNR rates in patients who died in
ICU or went home to die were 71.3% (424/595)
and 63.7% (177/278), respectively. The interval
from ICU admission to DNR consent remained
stable at 11–13 days throughout the study period,
but the interval from DNR signature to death in-
creased over the study period, from 2.0 to 3.5 days.
Although not to a significant level, the length of
the ICU stay also increased.
Discussion over DNR orders was initiated by
intensivists (37.5%), surgeons (25.2%), ICU ro-
tating junior residents (21.5%), senior residents
(12.6%), family (2.5%), nurses (0.5%), and patients
themselves (0.2%). DNR consent was signed by
children of the patient (57.4%), spouses (24.7%),
parents (11.2%), siblings (5%), and others (1.8%).
Comparison of patients over 18 years of age
with and without DNR consent is shown in Table
2. Univariate analysis revealed that DNR patients
were older and more likely not to have an occu-
pation than non-DNR patients. A statistically sig-
nificant difference between the two groups was
also found in the distribution of surgical sections.
The DNR rate was the highest in the neuro-
surgery unit (81%) and the lowest in the cardio-
vascular unit (63%).
All of the variables, including the continuous
variable of age, the binary variables of gender,
consciousness at ICU admission, status of brain
death, occupation, religion, marital status, level of
education, and surgical sections were entered into
a multivariate logistic regression model. Older age
was found to be an independent significant factor
associated with DNR consent (odds ratio, 1.010;
p = 0.017).
Comparisons of treatment intensity at the time
of death between DNR and non-DNR patients are
shown in Table 3. DNR patients had a longer ICU
stay, lower FiO2, lower IE, less dialysis, less trans-
fusion, less laboratory examination, less chest radi-
ography examination, more use of sedatives and
analgesics, and more use of nutrition at the time of
death than non-DNR patients. But there was no
difference in ventilator use between the two groups.
Comparisons between (1) treatment intensity
at ICU admission and at time of DNR signature
(p1), and (2) treatment intensity at time of DNR
signature and at time of death (p2) in patients
who had DNR consent, stayed in the ICU for at
least 3 days, and had a date of death different from
the date of DNR signature are shown in Table 4.
All treatments from ICU admission to DNR sig-
nature were increased significantly except FiO2,
neuromuscular blocking agent, and mechanical
circulatory support. After DNR signature, use of
DNR in surgical ICU
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Table 1. Patient mortality, do-not-resuscitate orders, and length of stay in the surgical intensive care unit of
the National Taiwan University Hospital (2003–2006)
2003 2004 2005 2006 p
DNR/mortality 96/145 (66.2) 142/200 (71) 194/296 (65.5) 169/232 (72.8) 0.247
Mortality with DNR
ICU to DNR (d) 11.3 ± 15.7 (5.5) 12.7 ± 25.9 (5) 11.0 ± 34.1 (3) 11.8 ± 20.1 (5) 0.946
DNR to death (d) 2.0 ± 4.9 (0) 2.9 ± 5.6 (1) 4.4 ± 11.0 (1) 3.5 ± 5.9 (2) 0.083
ICU to death (d) 13.3 ± 16.3 (6.5) 15.8 ± 26.2 (8) 15.7 ± 39.3 (6) 15.3 ± 20.8 (10) 0.921
Mortality without DNR
ICU to death (d) 8.5 ± 13.0 (3) 10.1 ± 13.0 (5) 11.4 ± 32.9 (2) 12.7 ± 21.9 (2) 0.815
*Data presented as n (%) or mean ± standard deviation (median). DNR = do not resuscitate; ICU = intensive care unit.
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Table 2. Comparison of patients over 18 years of age with and without do-not-resuscitate consent*
DNR (n = 565) Non-DNR (n = 243) p
Age (yr) 62.5 ± 16.5 58.6 ± 17.0 0.002
Sex, male 371 (65.7) 164 (67.5) 0.338
Operation† 0.903
Emergency 161 (28.5) 66 (27.2)
Elective 111 (19.6) 47 (19.3)
Nil 293 (51.9) 130 (53.5)
Clear consciousness at ICU admission 347 (61.4) 142 (58.4) 0.237
Brain death 74 (13.1) 28 (11.5) 0.311
Occupation‡ 0.005
Yes 215 (38.1) 117 (48.1)
No 350 (61.9) 126 (51.9)
Religion§ 0.457
Yes 399 (70.6) 170 (70.0)
No 166 (29.4) 73 (30.0)
Marital status|| 0.317
Married 429 (75.9) 180 (74.1)
Unmarried 136 (24.1) 63 (25.9)
Education level 0.673
Nil 73 (12.9) 27 (11.1)
Elementary/junior high school 260 (46.0) 119 (49.0)
Senior high school 122 (21.6) 46 (18.9)
University/graduate 110 (19.5) 51 (21.0)
Surgical section 0.007
CVS 131 (23.2) 77 (31.7)
CS 59 (10.4) 28 (11.5)
NS 119 (21.1) 28 (11.5)
GS 230 (40.7) 102 (42.0)
Others¶ 26 (4.6) 8 (3.3)
*Data are presented as n (%) or mean ± standard deviation; †emergency, post-operative care after emergency, elective, post-operative
care after elective operations, or nil when the patients were admitted to surgical intensive care unit for post-operative medical compli-
cations; ‡if patient had a paid job at admission; §if patient identified him/herself as having a religious faith; ||married included married
and cohabitated and unmarried included unmarried, divorced, widowed, and separated; ¶including departments of plastic surgery, 
orthopedic surgery, otolaryngology, obstetrics and gynecology, and urology. CS = chest surgery; CVS = cardiovascular surgery; GS =
general surgery; NS = neurosurgery.
advanced antibiotics, chest radiography, labora-
tory examination, and transfusion significantly
decreased. However, inotropic infusion measured
by IE increased significantly.
Discussion
Late DNR signature
In the surgical ICU, DNR rates in patients who
ultimately died were above 65% in all 4 years of
the study period. This finding was consistent with
previous studies of DNR rates in Western countries,
which ranged from 62–75%.11−13 In the present
study, the average interval from ICU admission
to time of DNR consent ranged from 11–13 days.
In modern ICUs equipped with a number of life-
sustaining treatments, a few extra days were needed
for doctors to be confident that further aggressive
treatment would be futile. Almost all treatments
increased from ICU admission to the time of DNR
consent. This indicated that therapeutic options
had been exhausted, and the DNR consent was
signed only at the terminal stage. This may explain
the long average interval from ICU admission to
DNR consent, with a range of 11–13 days. The
average interval from DNR to time of death in-
creased over the 4-year study period, from 2.0 to
3.5 days. In some countries where withdrawing life
support is legal, death occurred in 4.3–6.5 hours
once the decision to withdraw life support was
made.5,14 In Taiwan, however, the law related to
DNR specifies that only the patient can make the
decision to withdraw life support; the family are
only allowed to withhold life support, even if a
DNR consent was signed by them. Usually at this
time, the patients had been placed on many artifi-
cial organ support treatments, such as a mechanical
ventilator, extracorporeal membrane oxygenation,
renal replacement therapy, etc. These artificial
organ support treatments could maintain even a
terminal patient for many days. This may explain
why the time from DNR consent to the time of
death increased over the study period.
DNR characteristics and predictors
In this study, discussion of palliative care was
mainly initiated by intensivists. In a semi-closed
ICU, intensivists are responsible for daily critical
care and have more chances to communicate with
DNR in surgical ICU
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Table 3. Comparisons of treatment intensity at death between patients with and without do-not-resuscitate
consent*
DNR (n = 601) Non-DNR (n = 272) p
ICU stay (d) 15.7 ± 30.1 11.0 ± 24.2 0.024
Ventilator 564 (93.8) 258 (94.9) 0.338
FiO2 0.61 ± 0.26 0.72 ± 0.27 0.000
Antibiotics† 0.917
Nil 138 (23.0) 60 (22.1)
1° 23 (3.8) 11 (4.0)
2° 207 (34.4) 100 (36.8)
3° 233 (38.8) 101 (37.1)
IE‡ 22.0 ± 28.4 26.8 ± 37.4 0.046
Dialysis§ 151 (25.1) 88 (32.4) 0.017
Lab 363 (60.4) 185 (68.0) 0.018
CXR 297 (49.4) 165 (60.7) 0.001
Sedative 225 (37.4) 81 (29.8) 0.017
Analgesic 245 (40.8) 81 (29.8) 0.001
NMBA 69 (11.5) 32 (11.7) 0.493
MCS|| 73 (12.1) 44 (16.2) 0.067
Nutrition¶ 234 (38.9) 88 (32.4) 0.036
Transfusion 194 (32.3) 123 (45.2) 0.000
*Data presented as n (%) or mean ± standard deviation, dialysis, lab, CXR, nutrition, and transfusion were conducted on the date of
death. †Nil is no antibiotic use; 1° includes ampicillin, oxacillin , penicillin G, benzathine penicillin G, penicillin V, dicloxacillin, amoxi-
cillin, first generation cephalosporins, gentamicin, neomycin, streptomycin, clindamycin, metronidazole, erythromycin, pipemidic acid,
chloramphenicol, doxycycline, minocycline and tetracycline, 2° includes amoxicillin+clavulanate, ampicillin+ sulbactam, second generation
cephalosporin and tobramycin, and 3° includes ticarcillin + clavulanate, piperacillin + tazobactam, third generation cephalosporins,
amikacin, isepamicin, aztreonam, imipenem + cilastatin, meropenem, ertapenem, ciprofloxacin, levofloxacin, moxifloxacin, norfloxacin,
colistin, vancomycin, teicoplanin and linezolid; ‡[(dopamine + dobutamine) + (milrinone × 15) + (epinephrine + norepinephrine + isopro-
terenol) × 100] in mcg/kg/min.; §including continuous veno-venous hemofiltration, hemodialysis, or peritoneal dialysis; ||including
extra-corporeal membrane oxygenation or intra-aortic balloon pump; ¶including nasal gastric tube feeding and total parental nutrition
feeding. CXR = chest x-ray; DNR = do-not-resuscitate; FiO2 = fraction of inspired oxygen; IE = inotropic equivalent; Lab = blood sampling
for laboratory examination; MCS = mechanical circulatory support; NMBA = neuromuscular blocking agent.
the family. Hence, they became the key people to
initiate discussion of DNR with the family. By
contrast, surgeons always recognized the patient’s
death as their professional failure, and were re-
luctant to discuss DNR with the family. Very few
family members and patients actively addressed
this topic. Many previous studies have shown that
the physician was dominant in decisions regard-
ing palliative care and usually initiated discussion
around this topic.5,11,15,16 In the present study,
children of the patient were the most common
people to sign the DNR consent, followed by the
patient’s spouse, even though Taiwanese law gives
the spouse the first priority to sign DNR consent.
Multivariate logistic regression analysis showed
that older age was significantly associated with
DNR consent. Many previous studies also found
that ICU patients with DNR consent were older
and had more severe illness.16−22 In contrast to
the present study, some studies found that im-
paired consciousness at ICU admission was also
correlated with DNR.17,20,22 Difference in rates of
DNR consent was found among different surgi-
cal sections, although these differences were not
significant using the logistic regression model.
We believe that this difference was due to differ-
ent attitudes among physicians. Other studies have
also noted that variations in the use of DNR in the
Y.C. Huang, et al
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Table 4. Comparisons between treatment intensity at intensive care unit admission, at time of do-not-
resuscitate consent, and at time of death (n = 314)*
Admission DNR Death p1# p2**
FiO2 0.56 ± 0.20 0.55 ± 0.22 0.57 ± 0.25 0.751 0.250
Ventilator 252 (80.3) 289 (92) 296 (94.3) 0.000 0.092
Antibiotics† 0.000 0.001
Nil 31 (9.9) 35 (11.1) 71 (22.6)
1° 26 (8.3) 11 (3.5) 8 (2.5)
2° 161 (51.3) 125 (39.8) 101 (32.2)
3° 96 (30.6) 143 (45.5) 134 (42.7)
IE‡ 10.0 ± 12.0 15.8 ± 19.1 18.5 ± 21.7 0.000 0.008
Dialysis§ 28 (8.9) 89 (28.3) 85 (27.1) 0.000 0.584
Lab 306 (97.5) 276 (87.9) 187 (59.6) 0.000 0.000
CXR 294 (93.6) 260 (82.8) 145 (46.2) 0.000 0.000
Sedative 103 (32.8) 127 (40.4) 125 (39.8) 0.004 0.868
Analgesic 112 (35.7) 136 (43.3) 135 (43.0) 0.010 1.000
NMBA 39 (12.4) 47 (15.0) 42 (13.4) 0.268 0.227
MCS|| 37 (11.8) 37 (11.8) 35 (11.1) 1.000 0.754
Nutrition¶ 113 (36.0) 155 (49.4) 149 (47.5) 0.000 0.488
Transfusion 191 (60.8) 131 (41.7) 75 (23.9) 0.000 0.000
*Data presented as n (%) and mean ± standard deviation. †Nil is no antibiotic use; 1° includes ampicillin, oxacillin, penicillin G, benza-
thine penicillin G, penicillin V, dicloxacillin, amoxicillin, first generation cephalosporins, gentamicin, neomycin, streptomycin, clindamycin,
metronidazole, erythromycin, pipemidic acid, chloramphenicol, doxycycline, minocycline and tetracycline, 2° includes amoxicillin +
clavulanate, ampicillin + sulbactam, second generation cephalosporin and tobramycin, and 3° includes ticarcillin + clavulanate,
piperacillin + tazobactam, third generation cephalosporins, amikacin, isepamicin, aztreonam, imipenem + cilastatin, meropenem, 
ertapenem, ciprofloxacin, levofloxacin, moxifloxacin, norfloxacin, colistin, vancomycin, teicoplanin and linezolid; ‡[(dopamine + dobut-
amine) + (milrinone × 15) + (epinephrine + norepinephrine + isoproterenol) × 100] in mcg/kg/min9,10; §including continuous veno-venous
hemofiltration, hemodialysis, or peritoneal dialysis; ||including extra-corporeal membrane oxygenation or intra-aortic balloon pump;
¶including nasal gastric tube feeding and total parental nutrition feeding; #comparison between treatment intensity at ICU admission
and at time of DNR consent; **comparison between treatment intensity at time of DNR consent and time of death. CXR = chest x-ray;
DNR = do-not-resuscitate; FiO2 = fraction of inspired oxygen; IE = inotropic equivalent; Lab = blood sampling for laboratory examination;
MCS = mechanical circulatory support; NMBA = neuromuscular blocking agent.
ICU may be related to differences in physician
treatment decisions.11,18,23 Cardiovascular surgi-
cal doctors in our hospital are more aggressive in
treatment and do not like to discuss palliative care.
By contrast, about half (49.4%) the mortality pa-
tients in the neurosurgical section were brain dead.
Thus, discussion of DNR issues with families may
have been more comfortable for neurosurgeons
in these circumstances.
Effect of DNR consent
This study showed that patients with DNR con-
sent had longer ICU stays than patients without
DNR consent. Previous studies have also found
that patients who had DNR consent, or decided to
withhold or withdraw life support, had longer ICU
stays than patients who did not have DNR consent
or decided to maintain life support.4,5,14,15,17,18 By
contrast, Rapoport et al21 found that non-survivors
with early (first 24 hours) DNR consents had
shorter median ICU stays than the comparison
group of non-DNR patients. In our surgical ICU
patients, DNR was signed only after treatment
had been exhausted. Therefore, early initiation of
DNR discussion by physicians should be pro-
moted to reduce the length of the ICU stay.
Our patients with DNR consent received less
aggressive treatments and received more sedatives
and analgesics at the time of death than patients
without DNR consent. However, the use of me-
chanical ventilation did not differ between the
two groups. This is because more than 90% of
admitted surgical ICU patients received mechani-
cal ventilation. This treatment can only be with-
drawn by the patients themselves, not by their
family. A DNR consent was usually signed by the
family when the patient was terminal. At this time,
the patient had usually been intubated and could
not sign DNR consent by themselves to withdraw
mechanical ventilation. Hence, nearly 95% of our
surgical ICU mortality patients had mechanical
ventilation at the time of death. This may explain
why there was no difference in ventilator use be-
tween the two groups.
After DNR consent, the use of advanced antibi-
otics, chest radiography, laboratory examination,
and transfusion decreased. Inotropic infusion
measured by IE was the only treatment that sig-
nificantly increased. In countries where with-
drawing life support is legal, the most frequently
withdrawn therapeutic interventions are vaso-
active drugs and supplemental oxygen.5,15 In 
the present study, diagnostic procedures (chest
radiography and laboratory examination) de-
creased after DNR consent. Many treatments did
not change, however, because of the inability to
withdraw life support. Moreover, inotropic infu-
sion measured by IE increased. This indicated
that medical personnel felt uncomfortable with
hypotension in terminally ill patients and thus
increased inotropic infusion even in patients with
DNR consent.
In conclusion, discussion of palliative care in
the ICU is mainly initiated by intensivists, and
DNR consent is signed mainly by patients’ children
in Taiwan. This study found that DNR consent
was usually given late in the ICU course, when
therapeutic options had been exhausted. Because
of the inability to withdraw life support, most
treatments did not change after DNR consent,
and inotropic infusion actually increased. Early
initiation of DNR discussion by physicians should
be promoted to improve end-of-life care and re-
duce futile treatments in the ICU.
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